INTRODUCTION
Diatoms are a specialized group of organisms, occurring in most aquatic ecosystems or constantly moist ones. Therefore, they are always available to collect. In unfavorable conditions (including drying, freezing) they can survive in a vegetative form. Species diversity is important in assessing the environmental status of various aquatic ecosystems and is expressed in the lists of species, their autecology, number of individuals, etc. In assessment of purity of rivers it is important to distinc sensitive species, tolerant, resistant, with quantitative shares. Diatoms occurring in different biotopes can be accurately determined and counted and their communities can be compared in different types of environments, thus, they are an excellent material for the study of species diversity [Siemińska 1964 , Rakowska 2001 . Monitoring studies with the use of diatoms to assess the quality of water are conducted in many European countries as well as in Poland [Prygiel, Costequality of the upper section of the area of the San River on the territory of the San Valley Landscape Park using three diatomaceous indices (IPS, GDI, TDI) calculated with the computer software OMNIDIA.
STUDY AREA
The San River with a 443.4 km length is the largest and has one of the richest of water among the Carpathian rivers.
The upper San basin is one of the most valuable area in Poland and includes more than 90-km stretch of the river from the source to the reservoir at Solina dam. It is a highland river for the first 50 kilometers, in the further part it is a mountain river. The San River Valley is characterized by a shallow and wide riverbed, steep shores and therefore the Carpathian flysch, which is typical for this region, can be observed. The study sites were located in Procisne near the bridge on the San River on the national road No. 896 and in Sękowiec also near the bridge over the San River (Figure 1 ). Detailed description of the positions is presented in Table 1 .
MATERIAL AND METHODS
The material for this study was collected four times from October 2010 to September 2011 from all available habitats (stones, slit and aquatic macrophytes) in the San River on the San Valley Landscape Park area. pH, conductivity and water temperature were measured directly in the field. Samples of water for chemical analysis were taken during the last study season (September 2011).
The collected material was preserved in a 4% solution of formalin. In order to obtain pure valves of diatoms a part of the obtained material was subjected to maceration in a mixture of sulphuric acid and potassium dichromate in a ratio 3:1, and next it was rinsed in a centrifuge (at 2500 rpm). The diatoms were mounted in permanent diatom slides with synthetic resin -PLEURAX (refractive index 1.75). The material was prepared according to the methods applied by Kawecka [2012] .
Diatoms were identified using the Nikon 80i light microscope, according to keys: Krammer, Lange-Bertalot [1986, 1988, 1991a ,b], Lange-Bertalot [2001] , Krammer [2000 Krammer [ , 2002 Krammer [ , 2003 ], Hofmann et al. [2011] .
Diatoms were identified and counted using DIC (Differential Interference Contrast) under a Nikon ECLIPSE 80i microscope. The ultrastructure was examined under a Hitachi S-4700 electron microscope in the laboratory of Field Emis- Species composition in the samples was determined through counting specimens on randomly selected fields of view under a light microscope. The number of valves counted was 400. Species with a content above 5% in a given diatom assemblage were defined as abundant.
Ecological diatoms classification was presented according to the Van Dam et al. [1994] list. The following indicators were used: pH, saprobity and trophic state.
Biological water quality assessment was performed using OMNIDIA software [Lecointe et al. 1993 ], version 4.2. This also contains ecological and taxonomic data . Results of the analyses were presented applying the chosen diatomic indices, for which a range of ecological classes of water quality and the ecological status conforming to them was outlined by mutual agreement [Dumnicka et al. 2006 Indices of organic pollution: the SPI -Specific Pollution Sensitivity Index [CEMAGREF 1982 ] and the GDI -Generic Diatom Index based on genera are scaled from 1 to 20 (when water quality increases there is an increase in indicator value). The TDI -Trophic Diatom Index is scaled from 1 to 100 (the higher the value, the bigger trophy of water). The percentage of participation of species characteristic for organic pollution (PT) must be taken into account in interpretation of the TDI index. There is a possibility of organic pollution if PT values are above 
RESULTS
The San River water was characterized by alkaline reaction (6.8-8.2) and moderate electrolyte content. High water quality (I water quality class) on the area of the San Valley Landscape Park was determined by chemical parameters (Table 1) .
In total 353 diatom taxa were found at two sampling sites (293 taxa in Procisne and 272 in Sękowiec Village), among which eight taxa were considered as dominant. Achnathidium pyrenaicum (Hust.) Kobayasi and A. minutissimum (Kütz.) Czarnecki var. minutissimum were reached 50% of abundance in the assemblage, while the other dominant were developed less frequently (5-10%) ( Table 1 , Plate 1).
Ecological preferences of diatom with respect to pH reaction, saprobity and trophy were presented according to Van Dam et al. [1994] list.
Based on pH reaction, two groups of diatom taxa were dominated in the San River -alkaliphilous and neutral (Figure 2 ). Based on saprobity, β-mesosaprobous (water quality class II) taxa was the most frequent. Oligosaprobous (class I and II) and α-mesosaprobous (class III) taxa were also frequent ( Figure 3 ). Oligotraphentic and mesotraphentic taxa were the most numerous in all sampling seasons (Figure 4) .
All diatomaceous indices values (IPS, GDI, TDI) in the San River at both sampling sites were similar and indicated good, and high water quality (class II and I), what corresponded to good and high ecological status in all sampling seasons. A small share of taxa resistant to organic pollutants was also found (PT = 3.2-9.8%) ( Table 2 ).
Endangered and rare diatom taxa constituted about 10% of the total number of taxa. Seven diatom taxa were found in the category of endangered, eight in the category of vulnerable, and twentyfour in the category of rare (Table 1 , Plate 2-3). [1994] classification system: trophic state: 1 -oligotraphentic, 2 -oligo-mesotraphentic, 3 -mesotraphentic, 4 -meso-eutraphentic, 5 -eutraphentic, 6 -hypereutraphentic, 7 -oligo-to eutraphentic, 8 -unknown The most numerous were two species from the genus Achnanthidium in all study seasons. Numerous populations were created by A. pyrenaicum , especially on the site in Sękowiec (even> 50% share in assemblage). Optimum occurrence was in oligo-to mesotrophic water rich in calcium with medium to high content of electrolytes [Krammer, Lange-Bertalot 1991b] . According to Hofmann [1994] , it was tolerant species, which prefer alkaline waters with pH>7. It was very abundant in the territory of the Podkarpacie Province in upper course of Wisłok River [Noga 2012 , Noga et al. 2013b ). High pH values in the San River may be related to geological structure of terrain. All the Western and Eastern Carpathians, that is where the upper valley of the San is located, are composed of sedimentary rock such as sandstone, mudstone, marlston, conglomerates and shales that make up the so-called Carpathian flysch [Kondracki 2001 , Sieradzki 2002 ]. Therefore Achnanthidium pyrenaicum may find here favorable conditions to grow.
The species that grow very abundantly on both study sites were also Achnanthidium minutissimum var. minutissimum, cosmopolitan species having a wide ecological spectrum. It occurs in a wide range of pH Calculation on diatomaceous indices with the OMNIDIA software [Lecointe et al., 1993] showed that San River on the area of the San Valley Landscape Park carried waters of good quality. The IPS and GDI indices values reflecting the degree of organic and non-organic contaminants and trophic index TDI, indicated good or very good ecological status (second and first class of water quality). A small proportion (> 10%) of diatoms tolerant to organic pollution -% PT was found on both sites, which is why it can be said that the San is not exposed to the risk of eutrophication [CEMAGREF 1982, Coste, Ayphassorho 1991, .
The study showed that the San River has the best ecological potential in relation to other studied watercourses of the Podkarpacie region [Noga et al. 2013a, b, c] .
San River is the second largest watercourse in the south-eastern Poland. It is the main source of water supply in the Podkarpacie region. The studies carried out in the San Valley Landscape Park showed that the river is clean in the upper reaches with large diatom species richness with a high share of rare and endangered taxa. On both sites, in the four study seasons indicates 35 rare and endangered taxa [Siemińska et al. 2006 ], including 7 in the category of endangered (E): Encyonema gauemanni (Meister) Krammer, Fallacia lenzii (Hust.) Lange-Bert, Neidium alpinum Hust., Pinnularia subruperstris Krammer, P. schonfelderii Krammer, P. viridiformis Krammer, Sellaphora pseudopupula (Krasske) Lange-Bert were found on both sites, in the four study seasons. Therefore, further monitoring of these waters, especially in the spring areas is necessary.
